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NGHIEN CUU NG XU’ CO' HOC CUA HAI BU'ONG HAM
SONG SONG VA CONG TRINH XAY DUNG LAN CAN

PO NGQC THAI', NGUYEN THE MQC CHAN"

Study on the interaction behaviour of twin parallel tunnels and piled
structure in urban areas

Abstract: The construction of tunnels in soft ground lead inevitably to
ground movement. In an urban environment this movement can afiect
existing surface or subsurface structures. The expansion of cities and
urban areas is resulting in an increased demand for environmentally and
economically  sustainable transport and services infrastructure.
Underground construction and infrastructure that often require the
excavation of tunnels represent an ideal solution to satisfy these needs.
However, tunnel construction is increasingly taking place in close
proximity to buried and surface structures. If protective measures are not
adopted, tunnelling inevitably affects existing structures because of the
induced ground movements and stress relief, with serious potential for
damage. The finite element method has been used in the research to
analysis of tunnel-piled structure interaction mechanisms, the results show
that the effect of the piled structure slightly increases the stress of tunnel
lining. The lateral deflection, vertical movement of the front piles (closer
to tunnel) are higher than for the rear piles and axial force, bending
moment of the front piles are slightly higher than for the rear piles.

Keywords: Tunnel-piled structure interaction, twin parallel tunnels, urban areas

1. PAT VAN PE

Trong diéu kién xay dung d thi, cong tac thi
cong dudng ham 1am dich chuyén khéi dat da
xung quanh, gy lin mit dat lam bién dang
tham tri gdy hu hong pha huy céc cong trinh xay
dung l4n can trén mat dat. Cac phuong phap
tinh toan thiét ké truyén thong c6 thé du bao
dich chuyén khéi dit ¢4 xung quanh dudng ham
hay dudng cong lin mit dat trong trudng hop
chi c6 duong ham, tuy nhién khi thi cong dudng
ham trong d6 thi can tinh dén anh hudng két cu
ngam cong trinh xdy dung 1an can. Hon nita, cic

Khoa Xdy dung, Truwong Pai hoc Mo - Dia chat

S6 18 Phé Vién — Phuong Piec Thing — Q. Bac Tir Liém
— Ha Ngi

Email: dongocthai@humg.edu.vn

" Vién Khoa hoc va Cong nghé giao thong van tai

co ché kiém soat van dé tuong tac gitta két ciu
chéng giit dudong him-khéi dat-cdu trac ngam
can thiét dugc nghién ctru dé ¢ cac giai phap
thiét ké, thi cong phu hop dé niang cao do 6n
dinh cho duong ham va cac cong trinh xay dung
lan can.

O nudc ta nhu cau xdy dung cac tuyén duong
tAu dién ngam trong d6 thi 1a rat 16n, thanh phd
H6 Chi Minh va Ha Noi dang bat dau xay dung
cac tuyén duong ham tau dién ngam. Pic diém
hé thdng cac tuyén dudng him tiu dién ngam
trong d6 thi 1a xdy dung hai duong him bd tri
song song gan nhau va thuong dat gan cac cong
trinh xay dyung 1an can nhu toa nha cao tang, két
cdu mong cac cong trinh xdy dyng trén mat dat.
Hai duong him co thé bd tri song song nam
ngang, song song thang ding hodc 1éch nhau mot
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goc nhat dinh so v6i phuong thing dung. Trong
bai viét ndy, nhom nghién ciru sir dung phuong
phap phan tir hitu han, dé nghién ctru mg xir co
hoc ciia két cAu chdng giit hai duong ham bd tri
song song nam ngang va két cAu mong coc thudc
cong trinh xay dung lan can.

2.CO SO LY THUYET

Cong tac thi cong dudng him lam dich
chuyén khéi dat d4 xung quanh, giy ra hién
tuong lin mat dat, Peck, (1969) da st dung
phuong phap ban thuc nghiém dugc coi la
nghién ctru dau tién dé du bao anh hudng cua
cong tac thi cong dudng ham dén khdi dat da
xung quanh, gy lun mit dat, tac gia da thuc
hién cong tac do su dich chuyén mdt sd diém tai
hién truong, két qua thu duoc 1a dudi tic dong
ctia qua trinh thi cong dudng ham thi hinh thanh
duong cong 1an trén mat dat.

Phuong phép giai tich ciing dugc sir dung dé
du bao anh hudng cua cong tac thi cong duong
ham gay ra dich chuyén khdi dat d4 xung quanh
duong him va trén mat dt. Két qua cia phuong
phap giai tich ciing duoc kiém tra do chinh xac
bang phwong phap phan tir hitu han thong qua
phin mém Plaxis 2D va Flac 3D, hinh 1 trinh
bay dudng cong dich chuyén lép dit xung

2
4H.(1- 1
s R2AA=Y) _Lz
(H.cosf+R)

quanh dudng him theo Simpson et al. (1996).

L X 5 X
; —
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(Dudi mat div)

Hinh 1: Puong cong dich chuyén khoi ddt
xung quanh dwong ham, Simpson et al. (1996)

Phuong phéap giai tich dugc Loganathan va
Poulos, (1998) d& xudt phuong trinh xac dinh
dich chuyén cua khdi dat theo phuwong thing
dung tai mat dit va xung quanh dudng him
duoc xac dinh theo cong thic (1) va (2), dich
chuyén cia 16p dit theo phuong nim ngang
duoc xac dinh theo cong thire (3):

Sz=0 = €0 1
: H? +x2 )
22|:x2—(Z+H)2}
SZ:(C,'O.R2. _22_71124‘(3_4‘/). 22+H > 5 |
X +(z—H) X (Z+H) [x2+(z+H)2} @
expl - 138x% 0692
(Hcos,B+R)2 H?
2 1 3-4y 4z(z+H)
Sy =—¢€0-R"x, 3 2+ 3 - 7|
X +(H—Z) b -i—(H—i—z)2 (x2+(H+z)2j 3)
expl - 138x 0,692
(Hcos,B+R)2 H?
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Trong d6: S,0 — do lan mat dat, (m); S, —
Dich chuyén thing dung cia 16p dat & phia dudi
mat dat, (m); Sx — Dich chuyén cua 16p dat theo
phuong ngang, (m); R — Ban kinh dudng ham,
(m); z — chiéu sdu dén noc duong ham, (m); H —
Chiéu siu truc duong ham, (m); v — hé sb
Poisson ciia dit; g — ty 16 mat thé tich trung
binh; x — khoang cach nim ngang tir tim dudng
ham dén diém dang xét, (m); B — goc tao boi
phuong nim ngang va duong gigi han khbi dat
bi pha hity phia trén néc ham, p = 45° +¢/2 (d0);
- goc ma sat trong cua dat, (d0).

Trong qua trinh thi cong cac duong ham
trong d6 thi, duong him thudng duoc b tri bén
canh cac toa nha cao tang thi cong tac thi cong
duong ham ciing anh huong dén két ciu ngam
ciia cong trinh tda nha lan cin. Khi két cdu
ngam 1a két cdu moéng coc ciia toa nha nam
trong viung khoéi dat bi dich chuyén do cong
tac thi cong duong him thi so dd cong tac thi
cong duong ham anh huong dén coc cua két
ciu ngém toa nha dugce thé hién trén hinh 2.
Trong d6 Py, P, 1a cac ap lyc néc va ap luc
hong gy ra tir cong tac thi cong duong ham.
Céc tac gid nghién cuu anh hudéng cia cong
tac thi cong duong him dén cong trinh xay
dung 1an can nhu Morton et al, 1979; Poulos,
1979; Franza et al, 2021.

ng khéidat ||
chohuyén |

duong him

Hinh 2: Anh hwéng cia dwong ham dén két cau
mong coc cua toa nha (Morton et al, 1979)

3.MO PHONG UNG XU CO HQC CUA
KET CAU CHONG GIU PUONG HAM
VA KET CAU NGAM CONG TRINH
LAN CAN

3.1. Cac thong so ciia md hinh

Pé nghién ciru tng xtt co hoc cua két ciu
chéng giir hai dudng him song song va két
cAu mong coc thudc toa nha lan can, nhom tac
gia xét cho truong hop: hai dudng him cing
c6 tiét dién ngang hinh tron, ban kinh R =
3,5m dugc thi cong & do sau truc him H =
17,7m, khoang cich tim dudng him dén toa
nha L = 10m. Cong trinh toa nha hé khung két
cdu c6 chiéu cao H = 19,2m. Giai phap nén
mong toa nha duge su dung 1a gidi phap mong
coc két hop trén nén dia chat gom 5 16p, 16p 1
la Bun & sét, 16p 2 1a Sét, 16p 3 1a Cat min, 16p
4 1a Cat min chat, 16p 5 1a Cat hat to rat chat,
dic tinh co 1y cac 1op dat dugc thé hién trong
bang 1. Phan dai mong c6 kich thudc chiéu
dai 10,5m, chiéu day dgm = 0,5m. Coc ¢
duong kinh D = 0,4m chiéu dai coc 1a L,
=30m, khoang cach giita cac coc e = 3,5m so
d6 bai todn dugc thé hién trén hinh 3. Cac
thong s6 ky thuat vo ham va két cdu toa nha
st dung trong md hinh dwgc thé hién trong

N
bang 2.

[~—10.5 m—

Toa nha
hy=19.2m
209 [dan=1Om
s26m Lepl P WL oo R B
Coc P4

\ ~L=10 m'—f15.6ma‘ Z=177m

asom ez | T
1,=30m E ; E ;
\ Ham T1 I\ dm 2
P4 °P3 ELPI
””””””””” 35m ~ T T T T oo

Hinh 3: Sor d6 thi céng hai dwong ham T1, T2
va cong trinh lan cdn
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Trong nghién ctru nay, dé nghién ciru g
xtt co hoc cua két cAu chdng giit hai duong
ham song song va két ciu mong coc thudc
cong trinh xdy dung lan can, nhom tac gia da
st dung phan mém Plaxis 2D V20 dé md
phong va phan tich, cac 16p dit duoc st dung
theo mé hinh Hardening Soil, vo ham va két
cAu toa nha sir dung mé hinh dan hoi. Hé
khung két cdu toa nha dwgc mé phong theo
so d0 két cAu véi cac chan cot duoge ngam
cing va tai tuong phin bd trén mét dai thanh
va hoat tai phan b6 déu trén dién tich tAm.
Phan khung két cdu bén trén gdm cot, dam,

san, tuong va dai méng dugc mo phong bang
cic phan tir tim Plate; coc duoc md phong
bang phan tr Embedded Pile Row. Cac giai
doan md phong, tinh todn cong tac thi cong
bao gom:

Giai doan 1: Xay dung cac tham s6 ban dau;

Giai doan 2: Xay dung diéu kién bién, truong
{mg suit ban dau;

Giai doan 3: Xay dung két cAu toa nha;

Giai doan 4: Thi cong dao dat va lap dat két
cau chong gitr duong ham.
So dd mé phong thi cong dudng him va cong
trinh 1an can duoc thé hién trén hinh 4.

Bang 1: Thong s6 co' Iy ciia cac 16p dat

’ Lop 1 Lép2 Lép 3 Lop 4 Lop 5
Tham s0 co 1y (Bun & (SéD) (Cat hat (Cathat | (Cat ¥1at to,
sét) min) min chat) cudi rat chat)
Chiéu day 16p (m) 2,6 11,4 13,2 5,0 42.8
Dung trong ty nhién, yunsa: (KN/m”) 18,55 19,50 19,55 20,20 20,50
Dung trong bao hao, Y (kN/m3) 19,10 19,85 20,10 20,85 21,10
Mo dun céat tuyén xac dinh trnén 3 | 18500 21750 32650 45150 75450
truc, ap luc budng p™', £ (kN/m®)
Mo dun tiép tuyén trong thi nghiém | 18500 21750 32650 45150 75450
oedometer, £’ (kN/m?)
Mo dun do tai va gia 55500 65250 97950 135500 226400
tai, £/¢ (kN/m?)
He s6 mil, m 0,5 1 0,5 0,5 0,5
Hé sb Poisson giai doan lam viéc 0,2 0,2 0,2 0,2 0,2
do tai—gia tai, v,,
Go6c ma sat trong, ¢ (°) 28 25 25 34 35
Goc gian no, y () 0 0 0 1 1
Léc dinh két, c..r (kPa) 9,6 10 25 0,5 0,5
Ap lyc budng khi thi nghiém p™* 100 100 100 100 100
(kKN/m?)
Bang 2: Thong s6 ky thuit vé hAm va két cAu toa nha
Thong s6 bon vi V6 him bai mong CQE, kh?ng Sari kh:mg
két cau két cau
Do cling chong nén, EI kN/m 7,875.10* | 250. 10" 16.10* 16.10*
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Théng s6 Pon vi Vohim | Dai mong Cliff;ﬁlg Si‘;:‘f;fg
Do cling chong udn, EA KN.m* /m | 10,5.10° 30. 10° 12.10° 12.10°
Chiéu day, d m 0,3 1,0 0,4 0,4
Trong luong, w kN/m/m 7.5 24 9.6 9,6
Hé sb Poisson, v 0,15 0,15 0,15 0,15
Khdi Iwong thé tich, y kN/m’ 25 24 24 24
Mb dun dan hoi, E GPa 35 30 30 30
Bang 3: Thong s6 ky thuit ciaa coc
Théng s Ky hiéu Pon vi Gia tri
Mb dun dan hoi E, Mpa 35.106
Khdi lugng thé tich v kN/m3 24
Puong kinh D m 0,4
Khoang cach giita cac coc Lepacing m 3,0

Hinh 4: So @6 mé phéng bai todn

3.2. Két qua va thio luin

DPé danh gia mg xtr co hoc cua két ciu
chong gitt vo hdm va két cdu ngam cong
trinh toa nha 1an cdn nhom tac gia thyc hién
mot s6 bai toan nhu chi thuc hién thi cong
cong trinh toa nha; chi thyc hién thi cong hai
dudong ham song song va bai toan thi cong
ca cong trinh toa nha lan can va hai duong
ham song song.

Két qua bai toan trong diéu kién thi cong
hai dwong ham song song chua chiu anh
huong ctia cong trinh tdoa nha lan can thi luc

doc 16n nhét trong két cau chéng gilt vo ham
T1 1a 794,01 kN/m, luc doc 16n nhat trong két
cdu chéng gitt vo ham T2 1a 794,02 kN/m.
Trong trudng hop khi thi cong hai duong ham
c6 chiu anh huong su ton tai cua cong trinh
toa nha 1an can thi luc doc 16n nhét trong két
cdu chdng gitt vo ham sb T1 13 793,11 kN/m,
luc doc 16n nhat trong két cdu chdng giit vo
ham s6 T2 14 796,37 kN/m dwoc thé hién trén
hinh 5. Céac gia tri momen udn trong két cau
chéng gitt dudong ham dugc thé hién trong
hinh v& 6, khi thi cong hai dudng ham chua
chiu anh huong cta cong trinh toa nha lan can
thi momen ubn 16n nhat trong két cdu chdng
gilt vo ham T1 1a 64,29 kNm/m, momen udn
16n nhat trong két cdu chdng giit vo ham T2 1a
64,30 kNm/m. Khi thi cong hai duong ham c6
chiu anh huong sy ton tai cia cong trinh toa
nha lan can thi momen udn 1én nhat trong két
cdu chéng gitt vo ham T1 13 64,19 kNm/m,
momen udn 16n nhét trong két cdu chng gii
vo ham T2 1a 62,08 kNm/m.
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Hinh 5: Phdn bo lwc doc trong vé ham Tl (a) va T2 (b) trong cdc truong hop xdy dung khdc nhau

------- Dio 2 ham khong xét t&i toa nha

P20 2 ham xét tGi toa nha

(a)

M6 men vé hidm T2, M (kNm/m)

70
50
30

------- Dao 2 ham khong xét téi toa nha

DPao 2 ham xét t¢i tdoa nha

(b)

Hinh 6: Phdn b6 mé men uon trong vé ham Tl (a) va T2 (b) trong cdc truong hop xdy dung khdc nhau

Gia tri noi luc, chuyén vi cua coc khi xét
téi anh hudng cua cong tac thi cong hai
duong hdm song song duoc thé hién trong
cac hinh tr 7 dén 10. Tiur két qua tinh toan
cho thdy, trong diéu kién bai toan khi chua
thi cong hai duong hiam thi gia tri luc doc
trong coc P1; coc P2; coc P3 va coc P4 lan
luot 1a 387,35 kN/m; 349,58 kN/m; 349,64
kN/m va 387,30 kN/m.

Trong bai toan khi thi cong mot dwdng ham

T1, tic 1a cong trinh toa nha chiu anh hudng cua
cong tac thi cong mot dudng him T1 thi gia tri
luc doc trong coc P1; coc P2; coc P3 va coc P4
lan Iuot 1a 426,77 kN/m; 384,52 kN/m; 372,46
kN/m va 381,94 kN/m. Khi thi cong hai duong
ham, tirc 14 cong trinh téa nha chiu anh hudng
ctia cong tac thi cong hai dudng him T1, T2 thi
gia tri luc doc trong coc P1; coc P2; coc P3 va
coc P4 1an luot 1a 424,22 kN/m; 386,03 kN/m;
373,47 kN/m va 382,54 kN/m.
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Hinh 7: Phdn bé lic doc trong coc Pl (a), coc P2 (b), coc P3 (c)
va coc P4 (d) trong cac truong hop xdy dung khac nhau
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M6 men ubn coc P1, M (kNm/m)
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Hinh 8: Phdn bé mé men uon trong coc Pl (a), coc P2 (b), coc P3 (c)
va coc P4 (d) trong cdc truong hop xdy dung khac nhau

M6 men udn 16n nhat trong coc xay ra tai vi
tri dau coc. Trong bai toan khi chwa chiu anh
hudng cia dudng him thi gia tri momen udn 1én
nhét trong coc P1; coc P2; coc P3 va coc P4 lan
lwot 1a 12,36 kNm/m; 3,90 kNm/m; 3,88
kKNm/m va 12,36 kNm/m. Déi voi bai toan khi

thi cong hai duong ham T1, T2, tic 1a cong
trinh tdoa nha chiu anh hudng cta cong tac thi
cong hai duong ham T1, T2 thi gia trj momen
udn 16n nhat trong coc P1; coc P2; coc P3 va
coc P4 1an luot 1a 9,32 kNm/m; 3,09 kNm/m;
1,74 kKNm/m va 6,97 kNm/m.
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Khao sat gia tri md men udn trong coc tai vi
tri 46 sau truc duong hdm thi cong qua (Z =
17,7m), khi chua thi cong dudng him momen
udn coc P1; coc P2; coc P3 va coc P4 1an luot 1a
0,06 kNm/m; 0,03 kNm/m; 0,03 kNm/m va 0,06

Chuyén vi ngang coc P1 (mm)
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(c)

kNm/m, khi thi cong hai duong him T1, T2 thi
gia tri mé men udn tai vi tri do sdu truc duong
ham thi cong qua (Z = 17,7m) cua coc P1; coc
P2; coc P3 va coc P4 1an luot 1a 1,41 kKNm/m;
0,67 kNm/m; 0,47 kNm/m va 0,39 kNm/m.

Chuyén vi ngang coc P2 (mm)
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(d)

Hinh 9: Phdn bé chuyén vi theo phuwong ngang ciia coc Pl (a), coc P2 (b), coc P3 (c)
va coc P4 (d) trong cac trueong hop xdy dung khac nhau

Trong bai toan khi chua chiu anh huéng nhat cua coc xay ra tai vi tri dau coc cd cac
cua duong ham thi gia tri chuyén vi ngang 16n  gia tri ung voi cac coc P1; coc P2; coc P3 va
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coc P4 1an luot 1a 1,71mm; 0,56mm; 0,57 mm
va 1,72mm. Trong bai toan khi thi cong mot
duong ham T1, tac 1a cong trinh toa nha chiu
anh huong cua cong tac thi cong mot duong
ham T1 thi gi4 tri chuyén vi ngang 16n nhét
cua coc xay ra tai vi tri dau coc co cac gia tri
ung voi cac coc P1; coc P2; coc P3 va coc P4
lan lwgt 1a 5,705mm; 5,704mm; 5,704mm;
5,702mm. Gia tri chuyén vi ngang cua coc tai
vi tri d6 sdu truc dudng ham thi cong qua (Z =
17,7m) ing voi cac coc P1; coc P2; coc P3 va
coc P4 1an luot 12 1,96mm; 1,11mm; 0,25mm;

Chuyén vi thing dimg P1 (mm)
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0,45mm. D6i v6i bai toan khi thi cong hai
duong ham T1, T2, tc 13 cong trinh toa nha
chiu anh huong cta cong tac thi cong hai
duong hdm T1, T2 thi gi4 tri chuyén vi ngang
16n nhat cia coc xay ra tai vi tri dau coc ¢o6
cac gia tri ung vdi cac coc P1; coc P2; coc P3
va coc P4 lan luot 12 6,384mm; 6,382mm;
6,379mm; 6,377mm. Gia tri chuyén vi ngang
cua coc tai vi tri d0 sau cua truc duong ham
thi cong qua (Z = 17,7m) ting véi cac coc Pl;
coc P2; coc P3 va coc P4 1an luot 1a 2,48mm;
1,45mm; 0,49mm; 0,28 mm.

Chuyén vi thing dimg P2 (mm)
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Hinh 10: Phdn bé chuyén vi ciia coc theo phiwong dimg, coc Pl (a), coc P2 (b),
coc P3 (c) va coc P4 (d) trong cac truong hop xay dung khdac nhau
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Trong bai todn khi chua chiu anh hudng
cia dudng ham thi gia tri chuyén vi theo
phuong thang ding 16n nhat cta coc xay ra tai
vi tri dau coc, gié tri ing véi cac coc P1; coc
P2; coc P3 va coc P4 lan luot 1a 22,023mm;
22.,47mm; 22,47 mm va 22,03mm. Trong diéu
kién khi thi cong mot duong ham T1, tic 1a
cong trinh toa nha chiu anh huong cua cong
tac thi cong mot duong ham T1 thi gia tri
chuyén vi theo phuong thing dimg 16n nhit
x4y ra tai vi tri dau coc co cac gia tri ang voi
cac coc P1; coc P2; coc P3 va coc P4 lan lugt
la 22,6mm; 26,6mm; 25,3mm; 23,6mm. Gia
tri chuyén Vi théng dung cua coc tai vi tri do
sdu cua truc duong ham thi cong qua (Z =
17,7m) trng véi cac coc la P1; coc P2; coc P3
va coc P4 la 21.9mm; 21,4mm; 20,5mm;
18,8mm.

Trong diéu kién khi thi cong hai duong ham
T1, T2, tirc 1a cong trinh toa nha chiu anh hudng
clia cong tac thi cong hai duong haim T1, T2 thi
gia tri chuyén vi theo phuong thiang ding Ion
nhét cta coc xay ra tai vi tri dau coc cb cac gia
tri tng véi cac coc P1; coc P2; coc P3 va coc P4
lan luot 1a 27,37mm; 26,44mm; 25,14mm;
23,45mm. Gia tri chuyén Vi thfmg dirng cua coc
tai vi tri do sau cua truc duong ham thi cong qua
(Z = 17,7m) tng ung voi cac coc Pl; coc P2;
coc P3 va coc P4 la 21,7mm; 21,28mm;
20,29mm; 18,62mm.

Chiéu rong ngang mat dat, m
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L I L I I I I L I ,

Gia tri [on mat dat, mm

"""""" Thi cong 1 ham T1
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Hinh 11: Puong cong liin mdt dat gay ra béi
céng tdc thi cong hai dwong ham song song
va cong trinh lan cdn

Gi4 tri lan mat dat duge thé hién trén hinh
11, khi thi cong mot duong ham T1 gy ra
duong cong lun mat dat va gia tri lan 1on nhat
cOd gia tri 15,95mm x4y ra tai vi tri trén truc
thing dung cua duong ham. Khi thi cong hai
duong ham song song T1, T2 giy ra dudng
cong lin miat dat co gia tri 16n hon va gia tri lun
16n nhét 12 21,23mm xay ra tai vi tri khoang
giita tAm hai dwong ham T1 va T2. Khi thi cong
hai duong ham song song T1, T2 bd tri gin
nhau bén canh cong trinh xay dung lan can thi
gy ra duong cong lun miat dt khéng con hinh
dang d6i xng ma gia tri lin xay ra 1én & vé
phia c6 cong trinh xay dung lan cén, gia tri lin
16n nhét 12 21,07mm xay ra tai vi tri gan vé phia
c6 cong trinh xay dung lan can.

4. KET LUAN

Trong diéu kién bai toan khao sat, tir két qua
phan tich tmg xr co hoc cia hai dudng ham
song song va cong trinh xay dung lan cén trong
diéu kién xay dung d6 thi nhom tac gia rat ra
mot s6 két luan nhu sau:

- Khi thi cong hai duong him song song va
cong trinh xdy dung 1an can thi két cau chdng
gilt vo ham va két cdu ngdm cong trinh xay
dung 14n can c6 anh huéng dén nhau.

- Coc ¢6 vi tri gan duong ham nhat (P1) 1a
coc chiu anh hudng dau tién cua cong tac thi
cong dudng ham nén co6 su thay doi Ion nhét vé
gia tri ndi luc va chuyén vi trong coc.

- Anh huéng clia cong tac thi cong hai duong
ham song song lam luc doc trong cac coc cua
két cAu moéng toa nha lan can tai vi tri d§ sau
cta truc dudong ham thi cong qua co gia tri déu
tang, ting 16n nhat 1a coc ¢ vi tri gan dudng
ham nhit (P1).

- Anh huéng ciia cong tac thi cong hai duong
hiam song song lam mémen udn trong cac coc
ctia két cAu mong toa nha lan can tai vi tri do
sdu cua truc duong ham thi cong qua co gia tri
déu ting, ting 16n nhat 1 coc co vi tri gan
duong him nhit (P1).

- Cac gia tri chuyén vi cia coc theo phuong
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ngang va phuong thing ding tai vi tri o sau
truc duong hdm thi cong qua thi chuyén vi cua
coc gan dudng him nhét (P1) c6 gia tri 16n nhat
va giam dan 13 cac coc ¢ vi tri xa dan duong
ham (P2), (P3), (P4).

- Cong tac thi cong dudng him trong diéu
kién chiu anh huodng boi cong trinh xay dung
lan cdn lam tang giad tri ndi lyc 1on nhat trong
két cdu chdng gitt vo ham.

- Khi chiu anh huéng cta céng trinh xay
dung 1an can thi duong cong lin mat dat khong
con hinh dang d6i xtrng ma gia tri lan xay ra 16n
hon & vé bén phia co cong trinh xdy dung lan
can, gia tri 1an 16n nhit giam khong dang ké do
xay ra hién tuong lin vé bén phia c6 cong trinh
xdy dung lan can.

Loi cdAm on: Nhom tac gid xin chan thanh
cam on Bo Giao duc va Pao tao da hd tro kinh
phi dé thuc hién nghién ctru nay trong khudn
kho ma dé tai B2022-MDA-06.
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